We investigated the distribution of mesozooplankton in waters north of Svalbard (north of 78°50ЈN) at 38 stations in August and September of 2002, 2003 and 2004. The zooplankton community was numerically dominated by copepods (58-98% of the total abundance). Zooplankton abundance ranged from 115 individuals m ¡3 at the northern most location to 12,296 individuals m ¡3 on the shelf. Cluster analysis revealed four diVerent groups with distinct geographic integrity that were identiWed by variation in species densities rather than by variation in taxonomic composition. Water temperature and salinity diVered signiWcantly between the diVerent cluster groups indicating that part of the observed variations in species distribution relate to diVerences in hydrography. Numerous signiWcant regressions between zooplankton abundance at species level and hydrographical parameters suggest that variability in water masses has measurable eVects on zooplankton distribution and species composition in the study area.
Introduction
The Atlantic inXow is well established as a key process for regulation of the heat budget and biological diversity in the Arctic Ocean (e.g. Rudels et al. 1991; Mumm et al. 1998; Auel and Hagen 2002) . During the last decades the inXux of Atlantic water masses to the Arctic Ocean has increased (Grotefendt et al. 1998; Morison et al. 2000; Schauer et al. 2004 ), but it remains unclear how Xux variability aVects the pelagic ecosystem. Plankton are in general found to be good indicators for ocean climate variability (Hays et al. 2005 ) and various responses of plankton communities are observed from temperate areas (Pershing et al. 2004 ). These include changes in the distribution of species (Fromentin and Planque 1996; Johns et al. 2001) , changes in the seasonal timing of peak abundances (Edwards and Richardson 2004) , and poleward movement of warm species associations (Beaugrand et al. 2002) . Unfortunately, plankton data from the Arctic are scarce and, for the most part, are highly fragmented in space and time. Thus, our current level of knowledge about ecological variability in the Arctic seas may limit our ability to detect ecological changes related to climate variability (Head et al. 2003; Hopcroft et al. 2005) .
We examined the hydrographical-biological relationship in the mesozooplankton community north of the archipelago of Svalbard (Fig. 1 ). This region is inXuenced by both Atlantic and Arctic water masses and the plankton community includes members of both Atlantic and Arctic origin (Stroemberg 1989; Walkusz et al. 2003) . Previous studies in this area have concentrated on a few easily accessible fjords along the western coast of Spitsbergen (e.g. Koszteyn and Kwasniewski 1989; Kwasniewski et al. 2003; Arnkvaern et al. 2005) . The waters around Svalbard undergo substantial inter-annual variations in ocean climate since the strength of the North Atlantic current and its extensions are subject to highly variable meteorological forcing (Grotefendt et al. 1998; Dickson et al. 2000; Saloranta and Haugan 2001) . The objective of this study was to describe the composition and distribution
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The University Centre in Svalbard, P.O. Box 156, 9171 Longyearbyen, Norway e-mail: malin.daase@unis.no patterns of the main mesozooplankton species in northern Svalbard waters and to provide abundance data from this poorly investigated part of the ArcticAtlantic border area. Furthermore, we wanted to investigate how the zooplankton community structure relates to variability in the physical environment in an area of pronounced hydrographical gradients.
Materials and methods

Sampling
Data were collected in late summer (August, September) of 2002, 2003 and 2004 on cruises with R/V Jan Mayen from a total of 38 stations located between 78°55Ј and 82°27ЈN, and 10°43Ј and 22°22ЈE (Table 1 , Fig. 1 ). This part of the Arctic seas is inXuenced by the West Spitsbergen Current (WSC), which is a continuation of the North Atlantic Current and constitutes the major pathway of heat to the Arctic Ocean (Aagaard et al. 1987; Schauer et al. 2004 ). North of Svalbard this Atlantic water mass submerges under the Arctic water and forms a warm and saline intermediate layer that can be recognized throughout the Arctic Ocean (Rudels et al. 1991; Grotefendt et al. 1998) .
We sampled zooplankton by vertical hauls from 300 m depth (or from close to the bottom if bottom depth was less than 300 m) to the surface with either a multiple opening/closing net (Multinet, Hydrobios Kiel, mesh size 180 m, mouth opening 0.25 m 2 ) or a WP2 net (mesh size 180 m, mouth opening 0.255 m 2 ) ( Table 1) . Samples were preserved in a 4% formaldehyde-in-seawater solution until analysis. Large forms were counted from the total samples. For enumeration of small zooplankton species samples were split (with a simple box splitter (Motoda 1985) ) into subsamples that contained at least 300 individuals, all of which were identiWed to lowest possible taxonomic level and counted under a stereomicroscope. If a single species dominated a sample the 300 individuals limit did not included counts of that species. Instead a sub-sample size was chosen so as to contain at least 300 individuals of all other species. In addition, Calanus spp. was counted from separate sub-samples containing at least 150 individuals of Calanus spp. To distinguish between Calanus Wnmarchicus and C. glacialis as well as younger stages of C. hyperboreus the prosome length of all counted individuals of Calanus spp. was measured from the tip of the cephalosome to the distal lateral end of the last thoracic segment (Unstad and Tande 1991; Hirche et al. 1994) . A length frequency analysis was made for copepodite stages of Calanus to create size classes that could be used to separate the three species (Table 2) . We compared the size class distribution between species with a sample of 270 CIV and CV of C. Wnmarchicus and C. glacialis taken in November and December 2003 that were measured and then genetically identiWed to species according to Hill et al. (2001) . Genetic analysis showed that 82% (83%) of individuals of copepodite stage CIV (CV) deWned as C. Wnmarchicus fell into the predicted size range for that stage and species, while 83% (71%) of individuals did so for C. glacialis. Since the percentage of misconstrued individuals of C. Wnmarchicus roughly matches that of C. glacialis we conclude that the morphometric method was adequate for species determination. 
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The abundance (individuals m ¡3 ) of all species found were estimated from Wltered volumes, either calculated from Xow meters attached to nets or, when not available, by multiplying mouth opening area of the net by vertical hauling distance assuming 100% Wltration eYciency. Measurements of temperature and salinity were obtained at all stations by a ship-board conductivity, temperature and density proWler (CTD, Sea-Bird Electronics, Bellevue, WA, USA).
Data analysis
To compare plankton community structure at the diVerent locations non-metric cluster analysis was used (PRIMER 5) in conjunction with the Bray Curtis similarity index and group average linkage after fourth square root transformation of abundance data (individuals m
¡3
) of all taxonomic groups identiWed. These techniques were chosen to reduce the importance of highly abundant species (Field et al. 1982) . To investigate vertical variability in community structure we performed non-metric cluster analysis on fourth square root transformed abundance estimates from individual depth layers from 19 stations sampled by depth-stratiWed net hauls (Table 1) . One-way analysis of similarities (ANOSIM, Clarke and Green 1988) was used to determine a priori the signiWcance of diVerences between zooplankton assemblages at diVerent locations. ANOSIM uses the test statistic R that is calculated from average rank similarities among pairs of samples within each of the groups minus average rank similarity of samples between groups. R takes values from ¡1 to 1, with high values indicating large between-group diVerences, values close to zero indicating little between-group diVerence, and negative values indicating diVerence within groups to be larger than between groups (Clarke and Warwick 1994) .
To estimate if the potential error of roughly 20% of misidentiWcation of C. Wnmarchicus and C. glacialis indicated by the genetic analysis (see above) aVected the results of the cluster analysis we performed the analysis with either 20% more copepodites of C. Wnmarchicus and 20% less C. glacialis and vice versa. This resulted in the same station groupings as observed in the original cluster analysis, indicating that the community structure is robust towards this error margin.
To further study diVerences between groups identiWed by the cluster analysis a one-way ANOVA was conducted on fourth square root transformed abundance data and on hydrographic parameters (Table 3) . In cases where the variance was not homogeneous and thus the assumption for applying an ANOVA not met we applied a non-parametric Kruskal-Wallis test (Table 3) . We used linear regression analyses to investigate the relationships between abundance of selected species (ln(x + 1) transformed) and hydrographical variables (average temperature and salinity in surface waters (0-50 m), deep waters (100-300 m), and over sample depth) as well as bottom depth, latitude and longitude of sampling sites. Linear regression models were found to be signiWcant when the t-statistic showed that the slope was signiWcantly (P < 0.05) diVerent from zero.
Results
A total of 52 taxa were identiWed including species, genera and in some cases higher taxa (Table 3) . Total mesozooplankton abundance varied by two orders of magnitude between the sampling sites ranging from a minimum of 115 individuals m ¡3 at the northern most station (ICE4) to a maximum of 12,296 individuals m ¡3 at NS10. Copepods dominated the mesozooplankton community and accounted for 58 (NS15) to 98% (F1) of the total number of individuals recorded. The cyclopoid copepod Oithona similis was the most abundant species at all stations except for stations ICE1 and ICE4 where Microcalanus spp. dominated numerically. The copepods O. similis, Microcalanus spp., Pseudocalanus spp., Oncaea borealis, Calanus spp., Metridia longa and Pareuchaeta spp. were observed at all stations. Non-copepod genera included other crustaceans such as euphausids and amphipods as well as chaetognaths, appendicularians, pteropods and ctenophors. The pteropod Limacina helicina dominated the non-copepod community in many samples accounting for up to 88% of the numerical abundance of all non-copepods (F3). The chaetognath Eukrohnia hamata dominated amongst the non-copepods at stations situated in the pack ice.
Abundance of most of the common taxa as well as total abundance scaled positively with temperature, salinity (averaged over sample depth) or combinations of these (Table 4) . C. Wnmarchicus, C. hyperboreus, C. glacialis, M. longa, Pseudocalanus spp. and Sagitta elegans scaled negatively with one or more of these parameters. For those taxa that showed signiWcant regressions with latitude or bottom depth the slope of these regressions was negative except for E. hamata (Table 4 ). The abundance of C. Wnmarchicus, M. longa and Microcalanus spp. in the upper 0-50 m showed a quadratic relationship with time of the day that the samples were taken. This was not observed for any other species or in any other depth layer.
Spatial variability
Water temperatures varied between ¡1.7 (in surface waters at stations ICE 1-4) and 6.7°C (in surface waters at NS5 and NS7). The lowest salinities (<33.5) were found in the upper water column of the deep stations north of Svalbard and the southern stations in Hinlopen Strait. At most stations salinity in the upper 50 m was <34.5, and highest salinities (35.2) were measured below 100 m at the shelf stations north of Svalbard.
Four cluster groups (C1, C2, C3 and C4) were identiWed that consisted of 4, 5, 17 and 10 stations, respectively (Fig. 2) . Cluster groups diVered signiWcantly in temperature and salinity (one-way ANOVA, P < 0.05; Kruskal-Wallis test, P < 0.05; Table 5 ). Temperature was lowest at stations in C1 and highest at stations in C3, while salinity was lowest in the C1 and C4 groups. Variations in temperature and salinity between the stations were larger in the upper 150 m (range from ¡1.74 to 6.74°C, 31.3-35.2 psu) than deeper in the water column (variations between ¡1.42 and 4.80°C, 34.0-35.1 psu). C1 stations were all located in the pack ice, and over deep waters (bottom depth >1,000 m) north of 82°N (Fig. 1) . The upper 100 m were inXuenced by cold water, but warmer and more saline water penetrated into this region below ca. 200 m (Table 5) . Mean total zooplankton abundance in C1 was 3-22 times lower compared to the other cluster groups (Table 3) (Fig. 3) , while the M. longa and C. hyperboreus scored their highest relative abundance in the C1 group, accounting for 5.4 and 3.7% of the total zooplankton abundance, respectively. At two stations in the pack ice (ICE 3 and 4) C. hyperboreus was found in high abundance in the upper 50 m grazing on a late phytoplankton bloom.
The C2 group contained oV shelf stations situated south of the ice edge with water depth exceeding 800 m. Here inXow of warm water was detectable below 100 m, while surface waters were less saline and colder, reXecting the inXuence of the nearby marginal ice zone. O. similis dominated together with C. Wnmarchicus, Microcalanus spp. and L. helicina (Table 3) .
The C3 group included stations on the shelf break to the northeast of Svalbard, combining deep and shallow locations (water depth between 120 and 2,700 m). Species composition was similar to the C2 groups with O. similis, L. helicina and C. Wnmarchicus as the most common species in addition to appendicularians, Pseudocalanus spp. and Microcalanus spp. (Fig. 3,  Table 3 ) but total abundance (mean 4,436 individuals m ¡3 ) was 1.5-22 times higher than in the other cluster groups.
Two stations in a northern fjord (F2 and 3) as well as eight stations sampled in Hinlopen Strait were grouped together into C4. O. similis, L. helicina and C. Wnmarchicus dominated this grouping (Table 3 , Fig. 3) . In addition C. glacialis and Pseudocalanus spp. were prominent components with an average ( §SD) of 109 ( §58) and 250 ( §155) individuals m ¡3 , respectively. While C. glacialis contributed with less than 12% to the total Calanus abundance in the other cluster groups it accounted for >46% (of Calanus spp.) in the C4 grouping. Metridia longa showed highest abundance at stations within the C4 group but in relative terms it contributed <1% of the total zooplankton abundance. Table 3 continued Tests were performed to investigate whether diVerences in species abundance (individuals m The southern most station sampled (HIN4) and one station in a western fjord (F1) did not group with any other station at a higher level and were treated as outliers. DiVerences in total abundance between the cluster groups were signiWcant (one-way ANOVA, F = 23.11, P < 0.001), and 71% of the taxonomic units identiWed diVered in abundance between the cluster groups (Table 3) .
Observed patterns depicted by the cluster analysis are supported by ANOSIM a priori statistics (global R = 0.53) which showed signiWcant diVerences between zooplankton assemblages at ice covered stations, stations deeper than 600 m, stations on the shelf and stations in Hinlopen Strait (Table 6 ). There were also signiWcant diVerences between zooplankton assemblages of 'cold' and 'warm' stations (average temperature in the upper 300 m either >1.5°C or <1.5°C; Table 6 ).
Distinct groups could not be established using estimates of zooplankton abundance from the upper 50 m (Fig. 4) , but below 50 m cluster groups formed that reXected the structure obtained from analysis of mean zooplankton abundance over total sample depth. There Table 4 R 2 values of signiWcant simple linear regressions (P < 0.05) of abundance ((ln(x + 1) transformed) of selected genera over sample depth, in 0-50 m and in 100-300 m against latitude (Lat), longitude (Long), bottom depth (D), temperature (T), salinity (S) and sampling time (time) as well as R 2 values of multiple linear regressions using as independent variable average temperature and salinity over sample depth (TS) were signiWcant diVerences in community composition between the 0-50 m layer and all other deeper layers (one-way ANOSIM, R = 0.33 P < 0.01). DiVerences between the 0-50 m layer and the deeper layers were greater than between the diVerent deeper layers (Table 7) .
Discussion
Spatial structure
The observed structure in the zooplankton community occurred between groups of stations manifested on intermediate spatial scales (ca. 90 km between latitudinal mid-points of the four cluster groups in Fig. 1 ) and was primarily caused by variations in species densities rather than by variations in taxonomic composition. This is characteristic for the separation of zooplankton communities over spatial scales of <1,000 km (Mackas and Sefton 1982) . Plankton communities are often found to form assemblages with a close relationship to hydrographic variability. In the North Atlantic and Arctic Seas such regional patterns in zooplankton distribution are for example observed in the Nansen Basin (Hirche and Mumm 1992; Mumm 1993) , in the Hudson Bay (Harvey et al. 2001 (Munk et al. 2003) , in the Labrador Sea (Huntley et al. 1983; Head et al. 2003) , in the Laptev Sea (Hanssen 1997; Lischka et al. 2001 ) and in the northeast Atlantic (Clark et al. 2001 ). In the central Arctic Ocean regional diVerences in zooplankton community are normally low compared to diVerences in vertical distribution patterns that tend to match water column stratiWcation (Grainger 1989; Mumm 1993; Auel and Hagen 2002) . However, those studies include deeper samples and larger depth intervals than those used in the present study. Also, our study area was less homogeneous in that it included frontal zones and more pronounced horizontal environmental gradients (in bottom depth, terrestrial inXuence, temperature, ice cover) than normally encountered in surveys in the central Polar Basin.
), around Iceland (Gislason and Astthorsson
Cluster groups showed strong geographic integrity forming bands approximately parallel to the continental shelf slope north of Svalbard (Fig. 1 ). This coincides with the distribution of the north-eastward Xowing WSC (Manley 1995) . The core of the WSC is normally located inside the area deWned in this study as C3 (Rudels et al. 1991; Manley 1995) , and stations here were warmer and more saline than stations in the other groups (Table 7) . Atlantic associated species such as C. Wnmarchicus and O. atlantica (Brodskii 1967; Jaschnov 1970; Conover 1988 ) were caught at their highest abundance in C3 (Table 3) . We therefore Wnd it likely that this group separates out in the cluster analysis partly due to the pronounced Atlantic inXuence caused by the WSC. There also appears to be a coastal-to-oceanic pattern in zooplankton distribution within the study area. Stations of cluster group C4 were located to the south east of the area directly aVected by the WSC (Fig. 1) , and the inXuence of Atlantic water masses was still recognizable below ca. 200 m. Low salinities in surface waters in C4 likely implied high freshwater discharge from terrestrial sources. At intermediate depths temperature and salinity were higher in the northern than in the southern Hinlopen Strait. This may indicate an inXuence from the northern Barents Sea in the southern parts of Hinlopen Strait, and inXuence of the WSC in Northern Hinlopen Strait. Pseudocalanus spp. and C. glacialis accounted for 4 and 9%, respectively, of the total zooplankton abundance in this cluster group, while C. glacialis contributed <1% and Pseudocalanus spp. <6% to the community in the other cluster groups. These copepods are common in relatively shallow Arctic shelf seas (Conover and Huntley 1991; Lischka et al. 2001; Head et al. 2003) , thus suggesting that the increase in abundance of these species towards the south in C4 may reXect advective inputs from the north eastern Barents Sea.
Cluster groups C1 and C2 consisted of stations sampled in 2004 only, as the marginal ice zone retreated exceptionally far north that year (Stroeve et al. 2005) . We can therefore not rule out that these stations separated into cluster groups due to the fact that they were all sampled in the same year. However, as cluster analysis based entirely on 2004 data revealed the same geographical pattern as analysis based on all data, we assume that the observed patterns reXect diVerences in zooplankton community rather than diVerences between years.
Zooplankton abundance and hydrography
Abundance averaged over sample depth of most of the common species scaled with temperature and salinity (Table 4) indicating that water mass distribution was important for the distribution of zooplankton in the study area. The temperature and salinity characteristics below 100 m at most stations Wt Schlichtholz and Houssais (1999) deWnition of fresh, cool or warm Atlantic water. In the upper 50 m the water mass more or less Wts Schlichtholz and Houssais (1999) deWnition of polar water, and roughly corresponds to the cold and fresh surface layer that is observed all over the Arctic Ocean (Rudels et al. 1991) . Deeper in the water column (100-300 m) the abundance of most genera scaled with salinity, bottom depth, and latitude (linear regressions, P < 0.05, Table 4), while only two species scaled with temperature in this layer. We interpret scaling with these variables as indicative of the inXuence of transport and geography on the zooplankton and suggest that at least below the surface layer the distribution of species was largely coinciding with the distribution of water masses. However, spatial diVerence in species abundance may also reXect population decline due to mortality and reduced birth rates as some of the populations are drifting away from their main area of distribution. Expatriated Atlantic species such as C. Wnmarchicus do not prevail in the Arctic due to the slower development at low temperatures and the relatively short period of high primary production (e.g. Diel and Tande 1992; Melle and Skjoldal 1998) . For 6 of 12 most common genera encountered in the present study, the abundance in the upper 50 m of the water column as well as total zooplankton abundance in that layer scaled with temperature, while fewer groups scaled with salinity, bottom depth or latitude (Table 4) . As temperature scales with most growth processes (Vidal 1980; Campbell et al. 2001) , and as temperature scaling coeYcients were positive in most (5 of 6) cases we suggest this reXect positive temperature eVects on production, growth or development in surface waters where biological production normally is at its highest (Grainger 1989; Richter 1995) .
Diel vertical migration (DVM) is a common behaviour of many zooplankton taxa (Cushing 1951) . Studies of DVM behaviour in of zooplankton in the Arctic have reached diVerent conclusion whether zooplankton conducts DVM here, especially under midnight sun conditions (Bogorov 1946; Fortier et al. 2001; Blachowiak-Samolyk et al. 2006) . For some species DVM is observed in high latitudes, and more commonly so during periods with clear diVerences in light conditions between day and night. In this study a relationship between abundance in the upper 50 m and time of sampling could be establish by means of quadratic regression for three species (M. longa, C. Wnmarchicus and Microcalanus spp.; Table 4 ). This indicates that their abundance in the upper 50 m is aVected by diVerence in time of sampling, which may have aVected the observed pattern in the vertical distribution. For M. longa DVM behaviour in Arctic waters is in agreement with previous observations, while DVM in C. Wnmarchicus seems to be less common at high latitudes (Diel 1991; Mumm 1993; Falkenhaug et al. 1997 ). We did not Wnd indications that DVM has an impact on the observations in the 100-300 m layer or in the upper 300 m since no relationship between time of day and abundance in these layers could be established for any species. This indicates that if any diel changes in vertical distribution did occur these changes occurred within the upper 300 m layer with only few individuals leaving or entering this layer on a diel cycle.
Abundance of C. hyperboreus scaled negatively with both temperature and salinity, which we take to conWrm its status as a cold-water species (Conover and Huntley 1991) . Abundance of all taxa tested scaled negatively with latitude and bottom depth, but since these are correlated (Pearson correlation coeYcient r = 0.71, P < 0.01), and may be correlated with other potentially important variables such as temperature, salinity, ice cover, we can not distinguish which of these parameters have the better explanatory power.
We Wnd it likely that there are diVerent mechanisms responsible for the diVerent regression Wts in the diVerent species. For instance is the meroplankton probably less aVected by water mass distribution since it spends relatively short periods in the pelagial and thus the abundance of meroplankton may be more dependent on local production (Mileikovsky 1968) . Among the meroplanktic forms observed in this study echinoderm larvae showed better Wts with hydrographic parameters than bivalve larvae (Table 4) , which seems to support the view that echinoderm populations may be more aVected by advection than other larvae forms (Schlüter and Rachor 2001) .
It is unexpected that O. similis abundance scales strongly with temperature. The low mortality and metabolic rate of O. similis compared to many calanoid copepods (Eiane and Ohman 2004; Castellani et al. 2005) , and its near global distribution and high numerical abundance (Gallienne and Robins 2001) suggest that it should be largely indiVerent to environmental forcing such as the moderate variations in water temperature and salinity encountered in the present study. Head et al. (2003) found no relationship between O. similis distribution and water mass variability in the Labrador Sea, while Gislason and Astthorsson (2004) found it more abundant in colder waters around Iceland, and Richter (1994) described it as a cold adapted species with highest occurrence in Arctic waters in the Greenland Sea, however Hassel (1986) assigns O. similis to Atlantic water. In this study O. similis seems to prefer shallow Atlantic waters given its higher abundance over the relatively shallow parts to the north of Svalbard, its positive correlation with temperature and its negative scaling with bottom depth.
Abundance of the Arctic associated copepods C. glacialis and Pseudocalanus spp. (Jaschnov 1970; Frost 1989) scaled better with latitude and bottom depth (Table 4) , than with temperature and salinity. This suggests that bathymetry and latitude was as important for the distribution of some Arctic species as the physical properties or origin of water masses.
For C. Wnmarchicus and O. atlantica relationships with hydrography was similar to what was observed for O. similis. These Atlantic species (Brodskii 1967; Jaschnov 1970) scaled better with temperature and with multiple models combining temperature, salinity and depth than with latitude or bottom depth alone. This is in agreement with the notion that variations in abundance of Atlantic species in the Arctic seas relate to the extent to which Atlantic water enters these areas (Jaschnov 1966; Kosobokova and Hirche 2000; Auel and Hagen 2002) . In this study C. Wnmarchicus dominated over C. glacialis in all samples except on a few stations in the southeastern part of our sampling area (Stations HIN4, HIN5, F3 in Fig. 1) where the Atlantic inXuence is low. Similar dynamics occur in the Barents Sea where variability in Atlantic inXux (Loeng et al. 1997) co-varies with the abundance of C. Wnmarchicus and other boreal zooplankton species, presumably because of high inXux from the North Atlantic and above average growth in warmer years (Sakshaug 1997; Dalpadado et al. 2003) . This provides good conditions for growth and recruitment in planktivorous Wsh populations in 'warm' years with high zooplankton abundance (Gjøsaeter et al. 2002; Helle and Pennington 1999) , while feeding conditions are less favourable in 'cold' years (Orlova et al. 2005 ).
System variability
Total numerical zooplankton abundance, as well as abundance of many common species scaled positively with temperature (Table 4) , and we therefore Wnd it likely that a northward extension of the domain of Atlantic water masses north of Svalbard will increase zooplankton abundance. Kosobokova and Hirche (2000) suggest that the Arctic Ocean zooplankton consists of autochthonous species of low biomass and allochthonous species (mainly of Atlantic origin) with a maximum biomass in the Arctic boundary currents. According to this view variations in the abundance of allochthonous species reXect variability in Atlantic inXux and therefore ecosystem sensitivity to large-scale climatic variability. This suggests that the distribution of this allochthonous community may be directly connected to variability in Atlantic inXux, and temperature distribution within the Arctic domain. How variability in Atlantic Xux aVect the autochthonous community in the Polar Ocean remains less clear, and only two of the species studied in the present work showed negative correlation with temperature. It is perhaps not surprising that these were true Arctic species C. hyperboreus and M. longa indicating that they may become marginalized in parts of the Arctic seas that may experience increased Atlantic inXuence or warming. However, it seems unlikely that this is due to physiological restrictions as both species can be found thriving in warmer waters further south (e.g. Diel 1991; Hirche and Kwasniewski 1997) .
The relationship between hydrography and zooplankton distribution and abundance demonstrated in this study suggest that inter-annual variations or long term changes in the physical environment will have measurable eVects on Arctic pelagic ecosystems, and suggests that such changes will be manifested in the relative density of some species rather than in species compositions.
